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(“11111{1, ills” ku l)ilu[lot)  aII(l  IIsillf, lw\v tools stl(l] :IS S (
of lic\v Il]tlltill](di:l  atllll(llitl/!,  [( Iols.

III ;I(l(liliotl,  (tic 1)1)1 uses sutw)lll[wt~ wit}) 1)0111 iil-l)(mw  illl(l ckl[.111:11 i[l(li\ri(l Lldls atd (Ilyarli?;ltiolls  to fulf’111 Slwcializc(l  l(Ilcs
011 :1 11(.c(I I}ilsis.  AI I cxa II IIIlc of a sirci:tlizcd  I(IIC is ll:~[i~~(i(lli {If (’i)  liohfi  ;ltlillt;~tiol)s, 1~’tlicl] is fulflllc(l l)Y ;Iri  (w[si(lr v(~i(c

illli Sl,

?.~ ])]:\ ’lt]/()]’hll!N’J’ llAlt])\f’Al; It

1 .ScfvcIs to scivc 111} [tw ill(icxc41 alId }M(Icussul  lll(lltilllc~li:l  (I;II;I (lJI III(’ wcb aII(l t(l C<IIIII{)I  l; IIy,c SIOIIIIIC dc\Jiccs.
?. l’l{xlllclioll \\’olksl:lli(Jlls 101 Illullirldia (Olltcltt Ct({lli(]ll  illl(l (‘1 ) lc(x)tdirl~’,.
3 .( ’lictlt  V.,(llkst;l(i(llls  fol (I:ly.t(l  (I:t}< tls~ t~y tll(’ Stilfi ;Ili(l fol IJI{MI(ICI Icslill[’,.



[tlr;l~llitl}l,  (lll{jutl(ill~l,  ;III(I  distll(mtl(itij,,  ]IlaI(c  Is). “]’tic 1)1)1 .’s 5(K) disk (’l) l<ohl j(lkct~(~x  II:{s lWCII ]~1:1/:urd wit}l  sfx)ladic
]ol~(llic  ;III(I  Ic:I(lcI  f:tilltll.s v.,llictj  aIu dif’licult  I() iwl; ilc :111(1 1(.lmil.

‘1’0111(’ I - 1)1)] &’1 }f~ls

1)1)1 , I,](xlllclioll w’(llksl:lliotl$ [s(( ‘1’al~lc ?) :IIC lnil(uc(l 11101110 IIicil f’ulwli(lll  i[l (1W SJKTIIUIII of Illlll(illlu(lia dcvclq,]itclil
]] I{ KCSSC’S  :111(1 lllClcf’(Mc. S]):111 ;1 l;tlli!u ofoj)cittlill~  S)’sfl’ills, ]:(11 CXIIIIII)lC,  111(1.$[ ;Illiilliltio[l, illus[lil(i(~ll, ;11!(1 [i~l(l}(}lill~,  jS (I(J]IC (jlI

hlwillf(di wotks[:([iotls,”  o\;ritljl,  {() IIIC IiclI ~,lilldlic aIIS aII(l C(IIIICIII  clcatiojl t(m]s ;l\railnl)lc  011 (}w h4:w. llouwvcI, tlIc 1)1)1 ,
:IIS(J cIIIjjlo~IS U’itdou’s (9.$ a[Id N’I’ W(M ks[ii[iol]s  fol hfl)l  ;(;  c]u)ditl  y,, oldi(,:{l CII:IIX  ICI fc.co~j,tlifi(lll,  ,S(IIIIC  :Ilt[ll(lli[lp,, ard J;t\w
(lL-\’ul(I}II IIc IIt, (Iwitlfj, I(I tlIC ~i(l~~;lll(i+{l,~ of’ Will(l(ws IOOIS ill IIIOSC :IIC.;IS, A Silicwll  (ili{}dlics  IIldi{l,o 2 w,a; tcccr)[ly lmtclt;[wd  to
I)os( \V:l\’cflLJ]it  sofl\l’Hlc  fO1 dc\’CloJmIclIl of IIi[,,llctld  Sciclltiflc  :Itliltl:dimls  ald \istt;lli7:i(i(~ll<. Sllc(’iilli7c(l  i[llwl devices such a<
viclctl di~i(i7ill~,  lm:uds :11)(I scalil}c]s  alu :(!s0 widely used. “1’tlis vmicty of difftilclkt  \\lllksldlioll  (yl)cs  altd  ]rtildlclals  llli~lll
I){)tlcld  :( Ilc(\v[~lkili~,  :111(I fllc  illlcllll;lll{,,;ll)ilily  Ilijjlllll:ltc, Imt  c:tt(ful usc of slftlldaltlizcd  IIlultilll[di;l  ddt;  l f(~rlll:lls  (discuwd ill
III( lIc.xl scclio]l)  alI(l inlclli~,c[l[  dcsir,n 01” tlIc s~l]lj,(lliil~~,  lIctwotk lI:t\ ]tli]tillli~r(l J~i(Jt)lcIlts,  Wl]i]r ifllcllij,,ci}l  Idall(lillf!  (If (I]c
1)1)1 lI:Il(lwdIc :I[(tlilccl(llc a\f(jitls  tll(ml I)ld)lcllls,  (IK  1)1)1 , is a l s o  quick (() clII]Jl(Jy  ])l~,lllisitl~,  r]rw  lcclllml(l~:ics, Such as (IIC
l(MIIc/1,:1 J[t? rc,jIN)\wldc  dliy’cs, (O SOIVC twal-lc[jll  lnd,]c!lls. (H) ]<cmida[k  ((’[~lo diW% ~{!t’ ust’d i(~l sC\’Clktl  ]wIws~~  irli:lll(lirlf,
a[(’llivc, SIIIOII-WIIIIIIIC (1:1[:1 disllilmlioll,  nlI(l  [cslir)~r,. ‘I’l Ic 1)1)1 . is in [lIc ln(wcs\ of (lcsi~,[}ill~,  a call~~l)ili(y  f’(11 UII:\l(C.l  Id(-(l
tcwu[lil]~!, (JI [III 1( I 40 [’1)  1<s (Iulillfl,  of ’1 ’-sllif( lI(Iuls, ‘1’llis v:ill Ic.(juilc c.itlwt  a [ItIIIsjmlcl  llmclwllislll nn(l IIifl,ll  slw.c(l rccoI(lcI (II
jlIkclx)k Willl lcc(M(lcI  irlst;lllr(l.

2 . 4  Nl[ll )’I’lhl  ILl)l  A l) A’1’A l~ollhlA’1’S

‘1’lw kcy C(NIIII(IIICIIlS of 1)1)1. [l~ul[illdia  JIIo(lIId\ illclu(ic ilti:t[~,cs,  \idc(l  atd :Illilllatiotl CliI,s, au(lio fIlcs aIId c(~lIIJmlII(l

(I(ti’ulllcllts,

‘1’IIC adol)(ioll of tlm (k)l[ijmsct  w (itiq~t)ic;ll llltc!clmll~,c  liOIIII:II  (Cill~)  I)y tlm  (Icvcl(qms  of hfosaic aid  ful (Iwl s([~ll(lai~li~:iti(~l}  WI
tllc J1’l~(i :IIK1 (ill~ illl:l~l,c follil:lts I)y tlw Nc.twtl])c arid  lrIICIIICI lkld(JILI t)t{w,,scls  Ims f’IIIally lM{)u/1111 [III ClCIIICIIt  (If

sl~li](l:ll[liz:lli(~rl  to illla~,,c fiulllals,  ]Iowrwl II I(ISI lM(ducl\  :tt(. II(J1 f:ctwrd(cd  ill cillwt  of ttlcsc f(Jtlllal\,  IILI( art  III(KIIICC(I  ill ‘I’1l :1:
(M M~IIIC otlwt IJill<lly j(HIIIa[. “1’IIc 1)1)1 ]Il:iilltaills :111 :Itclliv:ll \’c[si(nl  of tllc (~ fij!, illill ju(ducl  \\ ’ittl d (Irsclil)livc lal Icl itl(licillillp,
IIIC f’llc l(MIII;I(. ‘1’IW alullival vcrsio]l is ]H(KWSSC(I wit}l  [),lalJlim ])]occsirl~:  to(is SUCII as lIII:I~,c  Alcl  IcIIIy to ctv:i(c :1 lwil:ll~lly of”
i[ll:l~,c  sizes f[~t (Iif[cit”ll(  \’ic.\\’it~~, JmIJx)su.s it) lllullil]wcii;t  lucsctllati(lll\. l]])]. Cx]rlicllcc Il:ts stlo\v[l  tlItIt aIi icmi of alml 36 x
30 l,ix~ls is too” slti:lll (() I,c a LIscf”lll {[istill~,{iistlil}f,,  Ic}>lcsclll;llioll.  ]I)slca[i  Illc 1)1)1 , ])lc)\,idcs  [l fllllt[ll)lt:lil,  \{llicll  is 011 IIIC
OI(ICI Of I(K) x 100” Ijixcls  it} (ill; fol[llal,  a btowsc  illla~,c \vllicl\ is scl~m-si~cd,  (}40 x 4S() ]~ixcls ill J1’1~.(i  fotl[][it  and [t full-
ttwlulioll 1)1 owsc il]l;~~),e in J1’ll(i f(~llllat. So]]m  l)l(,(l(lc(i(,tls, SLICII :t~ tlw ‘I’[)l’I’.X/l’{, sci(loll  Il,f(,llil:lti(,l];ll  C’1)-l(ohfl
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‘J’llt i )1)1 11:1$ sl:lld;lldizcd ml [IIC Quick’1’ilrlc  di~:il:ll \ridco  fotIII:Il I(J1 Imltl vi(lro ;III(I  amlio (Iatn.  1[ is tlkc oIIly f(l[ll}n( CUIICIItly

it] \\’i(lu usc  IIIa  I wwks SC: II II ICSSIY WI(MS Wildows, hfacilltosll  and Llllix ]Ilat((HIIIs.  Quick’1’itlw IIlaycJs fm Windows  and hfiac

l’lN~~’~MIIK  l~:~\’c IKCII li~Clts~d IV tlIC 1)1~1, flolll AIJJIl~ (’OIIUNIICI  :111(1 wc  (lisllitl~ltc(l (m (’1) -J/Ohl Iuwlucts  fol flee. ‘1’hc
Quick’1’illw lllo\rics alr ctcdlcd 110111 [l vw ic.(y of vi(icx) cdi(i[l{,,,  31) til~i!lm(i(lll,  nld  vikw cf(tic(s a]y}licaliwls  011 tmt}l \Villd(lws
aII(l hcl:l(.illt(xtl colli]mtc.ls. ‘1’IIC 1)1)1 . ill(crltal sta IId:IId  is I(I c:Il~IuIc  a( :1 f“I; II II(. si~c  of 370 x ?40 I]ixcls, 30 flalllcs ]KI SC(WIICI,

24 l~il Colol” illl(l ??-k}lz, X I)i( 111(~1 I:tutitl  audio.  OUIJIUI  JIl(dllcls Uw ltw S: IIIIC’ flallw sim (i,c. 3?() x 240 l]ikcls),  1)111 aIL.
IC(lllctx{  10 I S f’rfit[ws ])C1 Sccotid ald  Use (IIC (!ilwlmk  (t~ll)])lcssioll  cmlcc \vitl] kcy flalllcs  c~’ciy Scc(}lld. “1’l]c lllo\fic da[:I I :11(. is

li[lli(c(l  [() 220 kilol)ytcs  ]Icl sccolld, lou~,l)ly  IIIC IIII(NI{l,II]J(II  of tllc avct~l~,c  (Iout)lvslmd  (1) Rohf [UWICI,  Al(lmup,l)  (IK
Ilmkitlltl[li tlm~lc.tic:il  tlII(NI[,,lq)N(  of a doulIlc-slxxd  (11) Rohl ]c:ldul is 3(K) kilol~y(cs Irt sccx)f]d, tc,sti[l~l,  aIKl USC I fc.cd[mck
il{(liu;l(c{l  ?70 kild)ylcs ]Jci sccolld is a IIIOIC lc:I\(Ji I; IIIlc “lt”dl-\\’(ltl (l” \’illllc. ‘1’IIC 1)1)1 l12\ also cx[jclililcll(cd  \\i[l] (Iif, ila] Ifi(l(w
lll(J\!’s( Illcs  al Vali(lus Idlus arI(l lIas  f(mll(l tlIa(  ? f[dlllcs  I,cl Sccold  Iuodllccs a t,fwl I)lowsc Icl]dilioll  Of’ll]c oli~,illal  video I(,1
III(JS1 IIILMIIICIS.  ‘1’al,lc 3 I]lt)vidcs  fllc Si?cs fot a \’alicly (II Quick’1’illlc  clif~s.

“1’al~le.  3- Quick”l’iltlc tlmvic sizes

h4(J\’ic N;IIIIc 1 )iita Siw No. (If f[atllcs 1 Uq)scd  lill[c Av/1, plql mk ] ;It c [:oIltrll(.
(’lilll:ttr.l[l(}v 14.S hfll 1 ?“18 1:?5 ]Ilill “173 Kli/scc
1 .; III IICII,lIIOV I“/.() h~ll

atlilll+ vidc(l
1533 1:4? tllill 1“/1 K]vscc anitll+ Vi(lc(!

Sul fll(c.lllo\f 5.3 Ml] 918 1:01 ]Ilill 9[)  Kluscc [Illilll

Sys[cllls.lllov 1 ().! hfil{ m ():54  tllitl ?06 Klvsrc \’i(k’il

Atl(lit~ II:lll:l[it)[ls ft}r allilll:i[iotls :IIKI \’idc.os arc c:IIJIuI((I usirl[l,  h4:l~l{~]Il~diil S(~utdtkli(.  ‘1’tlc 1)1)1 .’s c;iIly  lMLXIWIS  USC(I I] IoIIa(]t;tl
autli(~  c:llllulcd  ;11 22 Jillz.  \\, illi X-t)it salllI)litly,. ‘1’tw rcs(lllirlp,  jJl(J(l  Llclsckl]i  t~ilc(l:t sLit~st:ltIli:ll  ;IIII(wl  Il oflloisc. ‘1’tw 1)1)1 is ill
(Ilr l~itlccssc)i’clc[’[[lill~, [Icw ~1[(1(.c(l(llcstl\:\( wil l  use to t)it s:lllj])lil]~,c(~llvc]lr(t  10 R-bit u$itl~,l)cck  11 soi”lwalc flot]l
hl:lcl{]llmli:iol  OII)CI  s(~Llll(l  c(li[i[lll,  sof(\\:llc. ‘1’IW :ll](li(~  fIlcs atc cal]turcd  aIId sI(Mld  ill All;l~ fot[lm(  fo[ c(u[qm(itlili~y  \vitll
hl;lc[ol]}i[l(ll)iicctol.”  Pot \vidcl (lcli\'c.[ y(J]ltl]c \\(.t,,t  llcAll~J; fllcs:trcc  ()[lvcr(  c(lt()ttll(li(1  (l[ll}’ ~) Llick”l’illlc lll(j\’ic.s.



lu(du(’in~, I it]] C(IIII]KNIII(! d(WLIIIW.IIlS  with ]lig]l-]lhsolll[i(~]l color  aII(l II IOII(W/II(MIIC  i!llap,cly. Addm  [l~],tu!c  is bcinp ustd  to
dif:i[ixc  NA,SA ]Iu[]lic:[lions  ar)(i  Illissiotl (Ic)c[}t[lc]ll;itioll  fw sllccial (’l>)<OM  J~IOICC(S. ‘l”IIc ]~] 1]. is also cvalu;ltil]f,  Adol)c
AIIilm tcclIIK)k)[I,y f(~] ]Jlcselltitl~,  Iatp,c. l’IJI; file.s OVCJ [IIP IIIICIIICI,

I lo\tTvcI,  tllc usc of’ A[iotm I’IJI; foll[mt  INS not been w’i[lmu[ l~tot,lc[lls, LISCIS (If (Iw NS(’A’I’ liducatiolla[  (1[ )-l<ohl cotl(imm
to iriml[ ]UOI)IC]IIS  itlstallir)~, A&hc’s Auoba(  l{c.adrl ajq)lica[i(m orl tllc hlacir][ostl) aII(l 1’1 )1~ film art. quite laI~,c COIIIIIaINl  I()
cotll])c[ill~,  II(N (al)lc (I(ICLIIIIC III {m IImts, “1’lIe 1 )1)1 . it)vcstcd sip,tliflcatl[ tL’soIIIccs  (Iyirl{,, to S(JIVC  IIIC Acolmt l<cadc.i  illstalla(iol}
IJl[)t)lclll,  [,u( a lack (Ifcool)c.t:itioll  f’[ol]l AdolK [III(I  liccllsin[,, Iitlli(atiofis tmvc }IIcvcIItd a sa(isfac(my sol~liiotl.  As a ~c\ulI, tllc
l)] )] . is c\l:ilu;[litl~, otllcl []OI(i\l]lc (IOCIIIIICIII  f’(N IIIaI\ itn(]  tdicvcs tllc  .T/Y/C.(/IC(>f cxtctlsi(llls [JIOIIOSC(I fo]  ttw 11’1’hfll . 3.? suIII(laI(l

II(JI(I sif),tliflcat]t l)l~)tlii$c.

? . s  l)lt\’Jtl Jol’nlltN’J” IBlto(:ltl)l)ltlts

‘1’lw } )IJI. tm c.s[at)listw(l C(IIIIIII(MI  ]MOCC41UICS fo] IIIC (Icvclo])]]wt  of its (~1 )-l<oh4 III O(ILICI<. A stardar(liz,cd JI’I. s(~f(wa[c
dcvclol)llwll(  Iifc.cycle is fdlow’cd,  it} n(kii(ion 10 s]>czial ]Mt)ccdulcs  im sub ta$ks sue}) as video di~ilmtion, “J’tlc dc.vc.lq]l [lcrlt of
IIlcsc Sjwial J)IOCC(IUIL’S SCI vcs [w’o Imllmscx: 10 Ic(lucc  (lcvc.]qMIICIIt  til[lc ald  C(N hy s(lcallllihillp,  lq)ctitivc  jIIocCSsCS,  im(l t(~
:III(IW difklui]l 1)1)1. slaff[)c[sorlticl  to quickly  lraIII m.w  skills.

II] ils  Iolc a~ :! Icscarctl  ald  dcvckyuIIclIl  lalw:~(my,  llm 1)1)1, cmdwls wl~,[)in~, tcscaldl  into Illullilllcdia lcctlrlolo~,ics  ard
lII:lkcs atI active cfltlt I 10 illtc~,tatc tlmsc lIc.w tcctlllotop,ics into its l)rcducts. WI mt of(c.[[ I csults al c. proccctul t’s to I)c fidlowcd  by
al] dcvcl(IIKIs.  1;(N  cxaIIIl)lc, ttm  1)1 )1 ,  lIas  ullofi”lcial  F,uidclincs  fol (’1) -J<oh4 sfmciflc  iss[lcs such as di~,ital \idco colllI~lcssiot]
sc{(ilif,,s.  ‘1’lw 1)] )1 also aclivcly sul~lm  Is colltilluill~,  cducatioo  of its Illct[lt)cls,  illclmlillf: Ic’f,ular tllcctirl~,s,  jotttllal lcvic.ws,
ux}ldirmtcxl  :Iltcld[tl)cc of Clfiwc.s ald  C(lllfctcllccs,  :ild I]ldifelti(iorl  of Know’lcdf,c tl)louyll  clcct[onic  lllailirt~, lists, sclllillals  ant]
]wl)licalioll  (~fjou[[ldl  at[ic]cs.

?.6 ‘I’IK:lINO1,(  ){;>”

‘1’IIc OVCI:III [’1)  Rohf (trsi~ll  ]Jl]ilosqdly  is (() lcvcla~,c as IIluctl cxis(i[l~! mdc atd tc.cllrlol(~~,y  flolll IJlc.vious [~lJ1{oh4s as
]x)ssil)lc, discar[l v.,cak (M UIIUSC.(1 fua(u[cs, aII(l  collstfirltly  inn, [ovc..  All of this is do~w wittlin tt]c cotiflnrs of’ (}IC sl)cciflc (:lJ-
I<ohl (itlc Icquilu.llwilts,  \vlticll atc c.stablislml  witl)  ttm itl]mt of tllc CllSt(llllC!  (i.e.. tllc NASA l)tojccl slmlsolit]~ IIlc (’l)-
]<OM), :IIKI ttlc til[~l,~t USCI (c..:.  tlliddlc-scltool  scicncc. tcdlc.ts.)

h!ost  t)ll{),oin~,  (.3 Jl{ohl titles arc dc.vclq)cd  it! hflaclt)tllcdia l)ilcclof, ald  utilim a silllilal  arctlitcclutc, ‘1’tlis allows tllc lcusc
of II IUCII 1.itl~,(~ (1 )i[cctol’s illkl Iliil sc!i]>ti}i~,  lan?,ua~,c.) COdC ad cxtcl  IIal j)lu~,-iris (Xtlas, X[)[jcds, XC X)I)S, X(Ihll )s ard

1)1 J .s). A ~,clmi ic ctl~l,itlc,  ot ip,inally (Icvcl(q)c(l  fw tlm NS(IA”I’ lilucat io]ml Cl )- ROh4,  lIa\ [ICC.11 Ic-LIscd  ili tlw {ksit)i
I [(lucatimlal (1 )-l<oh4 aIId tlm follow-oll NS(’A”J’  llduc:itk)]ml (’1 Ll<ohl,

I’IIc  dcvclo]n]w)l(  of tllc ‘1’ol’l{Xfl’c~sciclc}ll l[ducatiolml (: I ) Rohl ILSNltCCl  ill ])iomwitl~,  w(Mk in itm :Ircas  of IIlul[illwdia
II ICIWlaI:I  Il](dclill{: aII(l “:l~ltl]()]-()tlcc” jn]blisllillF,.2  Ar/thor-mcc  itl]l]lics  tlmt itlfcrlltntioll  is autli(lrcd  OIICC,  aII(i  CaII k Imldisld

II I:IIIy ti[im fm difltilcilt f’(IIIIIats SUCII :is  j]ti[lt, (’1)-ROM ald t}lc \I.’cl I. lrl this c:tw.,  aII alulli[ccturu wa~ cIcaIc(l  \vl IcIcl)y  tlw

cssc]ltial IIillltillwdia  dat;t clc]llcllts  (iltlar,cs, video, sound, and Icxt) aII(l [IIC links I)c[wccn  IIwf]l  wcIc  Iilailllaillc(l  in a II IaSl CI

N) II(CIII (I[ltalmw, ‘1’(x)ls V.JCIC II ICI I (Icvclqmd ld~ ill C: aIId ill hl:{ciolldi;~  l)il(~cto] to c.xtl tict tlIc info ]lllati(m f[olll t}Ic d:(tat)asc
alI(l ~,  Cll(’liltl’  v:lt  i(ms wtsiorls of tllc. J)tcsc.tltalior]  (see l;i~, urc. 1.) ‘1’tlis ficxihlc  alctlitcc(utc allow’cd easy cl IarItI,c.s to col I(c.111. “1”()

[ll:lkC  :1 CII:III?,C 10 tll[’ I)lcsclltatioll,  0111~ tllC lII:ISICI d:ltatl:l<C [111(1 ill)]ll(~]ll i ate COIIICIII flit’ 11:1(1 t{) I)C Ctl:lll[,,d.  “l”tlC Cll:lll~C  \!’:l\ lIICII
autolllxtic ally II Iadc. to tl~c. 11’I’h41., hiac C:ll-ROhfi  al)d Window ~!l)-l<ohfi  vcl>iotls  of t}lc fllc.sc.lltatioll.  l]] ot(lc.t  to allow SLICII

flcxit)ilily, OIc [] CVL’]OJIC.I mcatcd  tIIctadala  dcscli[~ti(~lls  of tllultitllcdia  da(a clc[llctlts,  tllc Iillks bctwccn ttlclll,  aid cvm  tlm layout
of tlw IISC.I itltcl face. “1’tm IIlctadala dc.so ij)tion fltcs  u’clc wittcll ill tlm Otjcct  IM.scl iJ]tioll 1 .an~uaf,c (O])] .), a l]lcl:dato
dcscli}ltion  liIIIp,LIaf,c  used Iy lhc. lJIJI, ill its olllcr }M(dLlcls ald dcsclit)cd ill fII(Jrc  dclail ill tllc [Icxl scctim.
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3.1 lN’1’1{{)1)11(:’J’loN

In a(l(liti(m to its IIlultitilcclia  ~lJl<OM/\\cl]-site.s, IIIC. 1 )1 )1 , is ac(iwly  illvolvrd in (IK dc.vcl(quIIe.111  of scvcial wc.b(mly

l}~ullilldia tasks. ‘1’tm pIinci])al task ill this alca is \VrlI(lIl,  dciivcd fimt a syslclII  J1’1, bcp,an  dc.vclo])inp, in 199? for tlIc.
I kfcIw S]wuial  W’MIIOIIS A~,CIICy’S  lkda Al~liival :IIICI l<ctrk\vil llIIII:InCCIIICIIt  (l) AI<l~) (ask. Wcb(<at is a softwmc  ctlvironllmn(
fol indexin~., catalo~illp,, Iehicvinp,, ald  dis]dayill~  l]]ul(il[lcdia  d:ila arclliws Owl  tlm wcl), l)r.sifyd  aII(l  itlll)lcllw.nkd  in i t ia l ly
fw tlK l)Al<li trek, tile. adaptcxl  WclOrI sof[watc  is also bcills  used by IIIany ollmi J1’1. otg,ani?.ations  fw access IO wet)-1.jawxl
info] l]mtioll  lqmsitwic.  s, l)AR1;, (lafa consis[ of lc.cllnical  (kKLIIIICm\,  ldI(JIogIt  IjIIIs, tmlltlictrl (liag[:illls,  \’i(lc(], nullmic da(a,
tabulai data, alI(i  soflw’a(c. ‘l”IIC. dala set is quite lalgc -011  tllc ofdc~ of sc.vclal (Cral)ytcs.  ‘I”tm J)lincijml Ol)jcc[ive.  of
Wel>~a(/l)Allli  tasks is to alcllivc  tllultitldia  cla(a, ald  J)iovidc, an on-line da(a  sys(cI]I  that allow’s uscxs to cflc.c(ivcly  and
cfikiclllly access llm data. ‘1’hc.  key to tlwdins this otjcclivc  is tlIc dcsi~n  atd irlljjlclllcrl[a[iotl  of a Illd;d:ita  II IOCIC] all(l  cala]op,

tlm(  adequately dcscilm  all tlm arcliivc data contained witllit[ il.

~ .2 CA’liAl ,(){; ANI) h~lIXAl_)A’J’A Mol)]tl ,

‘!’IIc Cata!op,  syslc.m IIIodcl adojkd by t~Ic 1)111, inc]udcs  five lilajm cmIIj K~IIenls a~ jl]usllaiccl in ]:igLIIC ?. ‘J’l Ie I)ala ] )iclionai y

is a systell~ Icsoulcc wllic}]  dcflnc.s  all Itm nwtada!a ]wallw[cls  in (IIc. syskl II. “J’lr.sc Jmallle.  tcrs include dcfini(iorrs  of objcd
(YI)CS sto](d  ill tlm sysle.111 (ill]a~,c,  allilimtirm,  video. clil)) as udl a~ descri[]tivc ImIaIIIctcrs  (elate, kwation,  author) fw those
otljc.cts.  ‘1’IIc, (itlidc (m e.ncyclq~. dia) is a rqrositmy of do]l]airl  sj~cifk kn(wlcdsc  fm the. irlfor[llalion  slorcxt  in the. calalop,
sy~teill.  lb c.xalt]jdc,  cmc ently  in t}m IJata IJictiorlary  ]ili~lit t)c S1’ACIK:l{AII”I’. NAhf I{. Standard values for
S1’A(YIKXAl~I’-  NAMli iilclticic hfiA(i]il,1  AN, GA1 .11 ,1X) ard (; ASSINI. ‘1’IIc. (iuidc  v,’ill contain cxtcrlsivc clcscli[)tims  of

tllc h4A(;l;J .1 AN, GA1 .11 .lK) and C:ASSINI Illissions.  “l’tic 1 )ircdmy  corllains a dcxu ip(inn of eactl  rnajw catc~oly  of data
ol)jcc(  s(oiud  ill (IIc. systc.n}.  Saltij)lc  (iilcctoly  entries for a ]I)u][ilticdia catalor,  l[li~,llt irlclt]dc.  plandary  visual i7alicms, wcatk

ilmvics  ol sII~K{”cI aft lImdcls. I’he illvcrllwic.s  contain erlll irs f(u sjmiflc d:ila ol)jcc[  tylxx (irllap,c., I[mvic. [Ii:tp,[alll, ck)cur[mllt,
sof’lwalc, tal)[c)  atlci  idc.rltify indivi(iual  data oljcx-ts  by url idmltiflcation,  allowjn~  llm clata to tm storccl locally or lerllotcly.
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linl[ ics fw all t}lc collllmlmrlts  of ttlc. systci[l  llmde.1 arc ~Mcjmc(i  aIId st~)ld  usillp, IIIC I’01 table l)ata Sl)ccification  (1’1)S)
aiul]it{tc(urc.  ‘1’his standard was cxcatc.d by tllc l’lailc.ta{y  I)ata SystC.r Ij ald cxtetdc.d  f(n ~tlultirldia data (yj)c.s by  t}lc. l) AI<li task
‘1’tw 1’1)S Stardal{l  utilixcs  ttw Objc.cl l)cscxi~)tion  1 ,arigliaF,e (01)1,) as a lar]~u:ip,e  for Ilwtadata, ‘1’hc. OIJI, labels arc wlillc.n  in
AS(’l I text, wllicl)  can bc c.asily read  by users, nmiificd  t)y silli],k text editms,  and ]msd by tools  WI ittcn irl l’erl or (I. ‘1’IIC



.

1’1)S  sMIKlald tcqaile.s  a distincl  data pI(dLIcl lald fm cad) ildividaa]  data Jn{duc(  ill oldcl 10 dcsclit~  tlm (Jlf,:{lli?.;lti{)ll, follllat,
cor}kvll, and qualily  ofc.acl] Cla(ti lnodact.3

\Vitll IIlis l)mkl,  (tm atcllilcctatc dfcvs vcvsrrtility  ald  cxlmndrrbility (0 itttctfacc  with any (yjm of dir(atjaw  OI WC+ indcxi[l~
apl)l  icati on.] IIowe.vc.r,  (Im Clca(iml of Illc.trrclala  fm tllc data objects is not wiltmrrt  Iuoblcn]s.  III ordel fw tlm rmd-user systwll 10
allow silll}dc,  cffcctiw, and Ilmoup,]i  scmchcs, Ihc Inctadala Ilius( bc carefully designed. Kcywrds and oljccls lIIusl  bc
[{lololl~,llly”  Ic.\JicwC.d k) C.IISUI(’ they  plopm]y dcsctihc  tt]Cil  data, ‘] ’tlis is a tililc. corNLltlliag prwx’ss. ];OI cx:il[il)le,  dcfinirlg  a d;ita
Iylm SLICII :Is  a docallmlt  or Itlovic  fllc may take a mmtl)  ol IIKMG of [iiscwsion to idc.ntify  each irllpo~[~int  kcyworci  rincl its
awocia [cd valm.s.

‘1’lic \$~cllCM soflw’alc huiids  ] Iylx’1’l’cxl Malkup  ] ,aIIgI,LIaEc. (}1’I’MI,)  pa~cs of [usu]ts f]orl!  scrrrcllinF, indexes of II)e.tadat:l,  “lhesc
11’l”hfl, Iutp,cs 111wIL1cc41 both at sc.tup and runtinlc, aie. wim[ II)akes  tim systmll  unique. All tlIc  11’1”h41 [mgcs arc p,cmma(cd  by
CLISIOIII I)C[ 1 scli}jts  wl]ilc  tllc UIKICU Iyinr,  WAIS-sf scalcl[ cmp,ilw ~,c.nc.rate.s  and utilizes tlw inciexcs.  “1’lm custmll  softwatc  is
COIllj)OSCYl”  of folll II]ain Sat)systellls:

1 .fhnfrgalc - l’Je.jmlcs tlIc We.tGr(  sof[wwlc. c.tlvilonf[lctll  usin~ confr~uta(ion film to identify data inve.ntorim and
su])jKM (iI)F, infm  Il)ation.

?. Sc.tul) ancl Sc.tq)  ScqLIcnccI  - CIcatcs  tlic. static kcywolti/vahlc  }1’1’hfl , ]q,es, WAIS idcxes,  a[d l’crl arlays rw.dc(l

fw Iarllilllc.  cxeculioll.  SctuJ,  is 11111 ()]I wtmlc i[~\cntorics wllilc. Sc(ui) Scqatvmv  is lan wtlcll  data lNwiucts  alc added,
llJdalc’d  01  dclclcxl.

3.l{llll(i][)r,  - l;xccutcs  and sulllllmljz,c.s  WAIS sea(clms,  dis~]lays illforjllatiwl about a sill~]e. ltlvcv[lory  or suppo[(il~~,
infollimtion itc.ills, ald dyna]i)ically tags the ciisfllaycd iahc.1.4

4 .<hdc.r  syslc.iii - {kdlccls  data w}]ich wmc. sckclcti  by a usc.r wllilc scalcllirlfi  the. syslc.r]l  aII(l lII(dLIccs  a (U)-]< 10I a

distlitmti(m,

3,4 Slt”l’[ 11’

I’he. scta])  lIIo(iL]lc of Wckat is a plc-juoccssing  and [) fclmralion step. l’hc  Sc[[ll,  cot])  fmnctlt’s e.]llirc I)aIlmsc is to prcprocms ttlt
Ilwta-irlfw Illa(iol]  s(orc.ci  in tlm latmis and cre.atc tl]c itllmt  data  S(r LICfllrCS ncdc(l by tlm run!inlc  &, layout corl]porlcnt.

I [nlcl:i-infrr]  - >  (sdal,)  -> [dala  st( acta(cs]  -> (Ialitill,c) -> (t,ro\vsci) I
L ..- -._... . . . . . . . . . . . . . . ._ ._. .. —.— — . _ . ..—. — .——  —— .— ___ —d

1 ‘Is 3- Wcbcat  Overview
.

:
sdti}l) actually consists of six coln~)oncrlts. “1’Iw cmll]mncats  arc. stlrrctuld  for slmmt ancl  ]mrallclisltl.  liacll  Colil]mllcn! 1):{s
CIC;I  1 y define.d irqm( data  s(r UCIUICS, clc.])cll(ler]cie.s ald outpul data sir ucturcs. 1; - 1,ocaks all the. Jrlc.ta-infm  IIIat  km Iabd files; Al
- adds a ulliquc Wcbcat  spcciflc II ) and sca[cil-cnr,inc  slmifw  llC.iKllilW  to c.acll  IIlet:l-(l ata iatd; ‘1’ - CIcatcs  a tm<}j-table fw uw in

11; 11-  (3 La(cs  tl)c. (i[ll in!crfaccs: full text, st! acturd  frcl[l search,  arid kc.ywfclr~l-tlt~]\tsc  lJ’I’MI, ]MF,CS; W - StWIS  I}IC (i;lttit]aw
full-text and s([uctalc,d field irde.xing;  }< - l’iodaccs a sc.t of ttllcc quick- lcmkul, tat}lc.s  for use. by the 1 .aywt conlponcnt.
hf(dalcs 1;, Al, and 1’ arc for ‘intc.r nrrl’ usc only. ‘I”tlc 11, W, R n)odale.s outI)ut data that is Ltscd in ttm Rantillw systc.rn.

~ .5 RIIN’I’l IMIc & l, AI’OU’1’

Wlv.vca$ oklcr rlmtlmds  of crc.atin~ WWW ardlivcs  Ic.quircd r(lrinual  plcl)atfilioa and Irlaintermlm  of soarcc  mrrte.lrial,  We.lrcat
dynarllical]y ~,cwcratcs  tlm WWW irltc.jf:ice.  ‘I”t)c Run  ‘J’irlm 8: 1 ,ayout llmdule of Wcbcal  has ttllcc ways for uscfs !0 intcril:t
wi(li ~lm uldcllyin~,  nmtrdata  ad evcntua]ly view (1 ,ayout) tlw itlforlllation  tl)cy’rc. lookiar,  for.
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l~tlll-’l’cxl  scald]
Stlllclulcx-flcld  Sc.well
KcywtMdrJ’it  Ic 1 II<WSC

hf(ululc (;(11
tLltllitllc lisl of ti[lcs
Iutlli]lw lisl of Iillcs
(hllplll of Sr.hql 11 l i s t  of t i t l e s

1  ‘if}, 4- WclKal  {iLll itltc[ fwcs-” ‘-  ““

hf(u]uk
lil~{)lll .—
layout

li~olll

All of” tlIcsc  alJIM(wlIc.s ~v~tl([litll~ ICSU1( ill a listill[’,  of titles. ‘1 tic l<ulllitllc  III(KIUIC ](.ztds  all of i(s inl]ut f’IOIII (tic OUIINII  of (1IC
Sclq,  COllll)ollcllls, ‘j’l Ic ~wo SC.aICII (i~ll’s IC]y 011 IIIC (wljw( (>1 SelLIl) W,]<,]] .  ‘I’l Ic l{ I(Iwsc.  (;(11  Iclics 011 tlIc  (II IIJNII of R aII(l

II, ‘1’IIc liulltcxl SC: IICII {itll is a sillll)lc. 11’1’h41 .Klil forllls itll([facc  10 t}w d:tl:tlmw  sca!cll  c.tl~,ilm  (WAIS ill tl]is  cxallll,]c.).
Sc.mclI  ICIIIIS :IIC silll]dy ]Mwcxl dilcc[ly  to IIIC dri[;d)aw, ‘J’lw St IIICIIIIC(l  liiclds  (i[J] is a tItotc COIII])ICX 11’1’hll ./(’(;1 fot[lls
illtcl  face. to tlm st! LKIUICCI  fic.kls d:it:itxlw  smrull  c.tl~:inc. (WAIS S1; ill (I]is cx:iIII]Ilc.). 1 iii~ll iidrx flcld irl (Iw dafal]ase.  is lis[cd. If
IIwtc’ is a ‘l II: II I: Ip,ciIIIlc.’ iItltIIlm of Icl IIIS fol llIal indc.xcd u’(u(l, tlIcy  :Ilc  till lislcd  ill  a scIolling,  Iisl,  allmvinfl  lIIC usci  10 SCICC[
(MIly [cl Ills  tll:i[  :IIC ill tllc. dalalmw  ‘1’tlis lIIOVCS ve[y cf’lc((ivc  for fields  with  S[:ITK1:IIC1 V:IINCS (c..~,. n S(JIIJI1(”I”  kc.yuwrd tlmt
c(mtail)s (MIIy tlic. WIIWS  l~J(3’10N, 1’1 il<l Ol )I(lAI ,, NONl~l(’’I’ION).”  Af[ct  svlcc(iotls lmvc. lIc.cII ttla(lc  in ttlc f(ni(l, ttlc  i(:sLllts

aIL. jIa Iscd  aIId a jmssildy  col II]dcx  quciy is p,cimiikxl aII(l ]Mw(l 10 IIIC (Ialalmsc.

‘1’lIc. ~cyw(~]llrl’itlc.  ]Irowse  {ill] is rc,lic.s on (lIc. ottt]~ul of Sclu],  11, ‘1’tlc. 1] c{lltllmllcllt  I)t{wcssc.s  all (1IC ildcxcd  kCy\$wlds and
]II(XIII(CS il lislitlf,,  of IIicldlcl]ical  titles f’(~t 111:11 kc.yw’otd.

Sc(ul)  11:
]Il(lcxc<l Kqwollk

1. l[\wlt-Nalllc  (2(}4)
?. S[tllj(w  “Jy])c  (X))

sclup 11:

I __ ____ _____ ““”””

sclll~) 11:
Rmlp,cs valltcs  _ _  _ _

li\rctlt Natllc.s ]iVCllt NWIIC. vtllllC\

1. AtIt  - hlol, (loo)” I. YC.S (I)
2. Nc\v - Wiz,  (100)” ?, Yrl)t d (3)
3. Ycs  - 7i~, (4) 3, 7,C1U (lo)

4 ,  Yiifl (3<)
l;ip, S - Kcy\\(~ld~l’ltlc.  l:lowfsill~,

.—
1 .:tyolll:  -

VillltCS.
1 :vctlt Nat IIc : Zrl)[:l

1. A 7CIM:I nnd Ant
2, AI I Aflicall St(~ly
3. S;ll:tli ‘1’ales

{I})oll  sclcclinr,  a t i t l e  flolll ttlc list, 1 ,nyoll( looks  u], ttw IIlcta illfolltl:{lion usillf: tl]c tdblcs Clcatccl I,y Sctu[) 1<. ‘1’tlis
i[lfolllmliorl is 11K31 disI]laycd m tlic usct’s l~lowscl  as sI1cciflc(i  ill nn illvmlloly sl}cciflc  IIiatltlc.1. 1:01 C.xalIIIJlc: a t)ylmltwlical

nmvic.  d: Italmsc IIad it’s II IctadaIa cotlvet  WI to a silll]dc WCIK:I( fu Itmt collsistillj,,  of ‘1’1’1’1 It, 1’10’1’, RA’I’IN(;  , hioVJl  1[!1 ,11’
aIId A1<(; II IVI1.  1.INK. Lllmn  ~c.acllitl~, tlm 1.aymlt,  tllc IMOWSCI  could diy)lay  tlw ‘1’l’l’l  J: text, 1’1 .()”]’  text, a l< A’I’l N(i icwl,  at I
i~llillc.  Quick’  1’it]lc. hloVlt X11 .ll)  aII(l a tlylwllinld AI{(YIIVI 1.1 JNK to (IK rec. at (s.lll(l\’ics.Tcvic.\\’s  wc’tlive site.

J.6 ol{l)ltl<  S1’S’J’ltM

1 .(lcalill~,  llIc itlfw Itlatiol]  of itltc.lcsl  is Itlc f“ltst objc.dive ill dc\clo})illj: a useful illlct  face, a!id Wc.bcal of [“crs.  ttml will] :1 val ic.ly
of C.asy-to-  Usc Sc.:ilcl] olllions. “I”tr sccotd ol)jcc(ivc  is to ]I];{kc tllc data  avail ;lljlc to tllc. use]. \Vtlilc clwtlotlic fllc  llatlsfcl  is
slill used,  tllc llli{$Si\rC. quanti ty (If inf{~rltlalion  atd lal~,c d;ttd  l~loducl  sizes, Imvc lIIa(lc  at I Ol(lc.1 Syslc.111 lor WclK:it a

Icquilcllwtl{. At c.acl I llII:Iw ofa scatcll  WIICIC a lis( of titles is (Iisld:iyc(l,  w a l: Iy(ILII  Imcc of n title is ])tcwlltcd, tlIcIc.  is :111 otdct

bLIIIOn  tll:l( k lmII of tlIc. 11’J’MI  ,/CXil  illtcl face. ‘1’IIC IIIIC.C  OI(ICI q,tiolls include:

1 ) Sclcdinf, all titles rctut Ilcd flo]ll d quc.t y
?) Sclcclillp, ftotl)  a Iisl of lillcs lclulllcd  ftwll a qucty
~) A(l(litl[,, ;I sitl~,]c.  title. flotll tt](’  iay(~ut  JJ:l~,u

Wllctl aII otdc.t is flts[ I)laccd usi[l: mc of (tic oldcl ol~liolls Il]cllliotlc.d :Ilwvc,  tlllcc fllcs  atc Clc.atcd; atI ordcu ]atml,  n cuslolIICl
Ial)clr  :111(I a c(MIlc.]It  file. “I’l Ic o]dcl l[Ilwl  cotllai[ls sc~wdl  CLISIWIICI  ]Iwliflal)lc  flclds,  Ttwsc  itlcludc tlw tmllw (1[ IIIC ot(lcl,  tlm
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tllcdiulll  WI  wliicll llIc  custol  IIc.I  wal Ils 1(J ]cccivc ttlc CIld(l (c. f:. {’i)  R, 8111111  laJJc),  :111(I  tll~  oljlion  Ofol(klillr,  Imtli  tlIC  alcl]ivc

all(l  Itll’ I)lowsc data 01 jlls( tllc. t)lowsc (illla. ‘1’tw CLISlOIIICI Ialw]  c(lllsisk of’ itlf’otlllalioil alml llIc cusl(IIIIcl  ]llacit]~, tlm oIdc I,
SUCII  a$ IIa IIIC, ad(i IL>ss, rdmIIc  tiullltw, c-l)mil ad(lIc.ss,  and tlIc cu$l(Jt IIcl’s wccss JII i\’ilc~,cs if’ il IIIC Oldc.1 is Iwillf’, }lli{CC(l otI a

WI VCI W’l ICIC II ICIC.  is sc.tlsilivc  w Icsllidc(l  (Ifita.  ‘lIIC C(mlC.111 f]lc C(Hlliiill S IIIC list 01 tillcs  10 I)C Ol(klcd ‘1’tlCSC  tlIt CC fllcs :Itc.

Iilikcd, arl(l  llIc (M&l is tlackc.d  Inj  a unique. oIdcI  II).

‘1’lw cotllc[ll of tlw mdci, ald or(kl itlfw [Imlio]l  catI hc. vicv.wl ati(t lll(xlifd at atIy tiillc  Tt]is vlcw/M(dil~ (hdct }mEc  also tms
tlm total size of IIIC otdm, ml based on tlic. I[lcdiu]ll  sc.lcdd,  tlic IILIIIIbCI  of !Ilc(lia tc(]~liic(l  to fill the OIdCI.  A Icshictim  OD the
“IC:ISOl I; 11)1 CtIc.ss’+  of an wdct  is also  illl])lcllmltc(l.  ‘I’l Ic Ic:I\(It  I:Il~lcl  Ic.ss  CI itct ia is tmw(l 011 syslc.t  II tcS(mILm,  data si?c and
susjjccIc(l  usa~,c.  An  CX:IIII]IIC. of’ a ]cawll:tl)lc. OIdC.I tlli[’,11(  1)~ OIIC tl]ilt ]c.(]uil(hs lCSS tlIa II fIVC (:I ) 1<s to fill.
OIKC a cusl(~]lwi ttas flnislmd  at] oldc.1, tl]c.y sul~lllit  il to k J)loccsscd. “1’fw cor)tclll  fllc. is :iulolilalically  I)](kc.11  ujI illt(j

vollllIIcs  lIawl (It I tlm  Ilic41ittill  sc.lc.ctc.(1, I’tlc.  oj)clatw \~icws tlic  suhllitlcd OIdc.Is tlllollf:ll ttm III OWWI , all(i  Il:lwl 011 tllc

lIaI(lw’at  L. c(~llf’1{’,lll:lti(~]l,  sets tlIc ]tt~rcssill~,  date. 811(1 litllc  fof  caclI sulnllillcd otdct. “I’l Ic aIII(mt Il of (q)cratot  ilitc.1 \’cllti(JIl rc(luil~.(1

to lIlacc  alI oldct  is l)awd on (Iu.- tldiulll sc.lc.clc.d, ard tllc lmdw’arc c{)llfl~,il[;lti(lll. Alollr, with  tllc data (MLICILY1  I)y tllc CLIS(OIIICI,
a \’alidatioIl 1’IIc. is clcatcd to C. IISUIC tllc data was acculatc]y  co}]icd to tllc IIlcdiulll,  A l);wkitlp, list of tlw titles oIdc Jcd is
~, L’llCl;ltCd ill ] l’1’h41 ~ V,’itll ]illkS  IO tllC.  lllC.t[data tild a<so(’i:ttd  d[l(a fllC.S. S o ,  for cxaIIIIIlc, if atl ordc]  wa\ ]~laccd olI a {3)-1<, a

uusl(IIIIct coul(l  \’icw tlm Imkirlp,  list wi(ll a blowsc.t , SCICCI a Iitlk (~11 IIIC Ilili’,1’, dll(l  ~,() to tllC. dald (~11 tilC (~1 )-l(.

I’(M SCIVCIS witt] Iillli[c.d m [cstlirtcd  a c c e s s ,  [tic al)ility  to ctcatc  jII(Ixy  OI(ICIS Ims bcctl  illllllctllclltcd.  A stafl  ]lm~lllmi usill~, tllc
SaIIIC illtcl face as a ciistoll]cr  has tllc ad(lcd calmbility of ctualirl~,  a tc.illpolary cus(olIIct  li!t K’1 fild }~lacillf al I Oldcl  fm a CNSlol Iwl

\vl I() (Iocs 1101 lIavc  access to tllc scI w, but lIa\ bccil ~ivctl [Icllllissiorl  to (Mdc I (Iata.

4.( I A(:KN()\VI,ltI) (;hlltN’1’S

‘1’IIc  W(M  L dcscI i[)cil ill tl)is  lm])ci \Ya\ car I id out I)y tllc JCI }’[~ymlsion 1 atm itlory,  [’aiifwilia  ]Ilslitutc  of ‘1’CCIIII()]()F,y,  utdct a

C(NIII  au( uritli  tlIc  National Ac.jonautics  aid  S1mcc. A(lllli[list[:iti(lll.  Rcfclcncc IIclci!l  to atly slwific corllllm.lc”ial  lJlodLW,
llI(WCSS1 (M sctvicc.  by IIMIC  IIa IIIC, tIii(lc.IIIaIk,  lIlfIll~lr:lCt  Lll(l, 01 otllct wise dots lI(d c(llwlitutc.  01 i]ll])ly  its ctIdolsc. [IIcII[ tly tllc
lJ. S. fT,(l\ct  IIlllcilt w tlm Jet l’lt~l)ulsioll  1 ,almtdlo]y.

wc wml{l like to tlla]lk IIIC f{}ll(~\\’i[l~, individuals fw tllcil  su]q  I(M I - AIIII IIct IIatl  I, 1 )avid  l! CIIIMII, JOIIII  (ia:t,  Adl  ian (idoy, S(N
IIcss, 1 Mvid 1 lC.COX, Stc.vc IIur,llcs, JasoII 1,al’ointc, (’aTol Mill cl, Ratdall  olivcl, 1 Ic.Ic.11 Qian

1 .]ly(m,  JaWIII  J., )Wy,m,  ]<(lS:tIl[l  ]1., “])ata  AIcllival  aII(l  l<ctlic\’:il 1 itltlarlcctllc[lt (l) Al<}i) hlctadata h4(dc.lir]~,  ami its LISCI

]Iltclr:lcc”, 7 hc~t AI 11+:1.’  h!e{[d{~[{l  Cmfct  ctm I’t (wccdit[gs,  h4 a[ c1 ) 199(B.
;.llcco~, lklvid aII(l  h4aT[itl, hficlmcl, “’l”tlc,  ‘1’01’] i~/1’{~sci(lo[l ] [Ifot I [Ia[io]lal  [;1 )- l<oh4”,  l~!ji,rnlf(fic)r~  ,$y.!/f,/~i.!  Ne}\’.!/c[/ct, vol.

I 1996, ISsllc 38.
3. 1’1)S SIaII(laI(l Rcfc.lcucc.,  J]’], lIItCI  IIal l)(KLIIIICIIt 1 ) ‘/(169, Jet l’lqwlsim I alKIIa I(IIy, NOVCIIII)CI 1992

d.]]11}’,llL’S,  J. S, lICIIMIII,  A. hi,, “1’lalwlaty  ])ata Sys[cIII l)ata hfodcl  a$ A]l}llicd  to WWW ittlctfaccs (W1:II(:A’1”)”,  J1’I. &
NASA (’:l\C No. N] ’() 1966-/, out(lbc.[  1995


